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Neurology
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INTENDED USERS

Advanced Practice Nurses
Nurses

Physician Assistants
Physicians

GUIDELINE OBJECTIVE(S)

To evaluate the clinical effectiveness and cost-effectiveness of carmustine
implants and temozolomide in the treatment of newly diagnosed high-grade
glioma

TARGET POPULATION
Patients with newly diagnosed high-grade glioma
INTERVENTIONS AND PRACTICES CONSIDERED

1. Carmustine implants as an adjunct to surgery and radiation
2. Temozolomide

MAJOR OUTCOMES CONSIDERED

e Clinical effectiveness
¢ Overall and progression-free survival
e Quality of life
e Adverse events

e Cost-effectiveness

METHODOLOGY

METHODS USED TO COLLECT/SELECT EVIDENCE

Hand-searches of Published Literature (Primary Sources)
Hand-searches of Published Literature (Secondary Sources)
Searches of Electronic Databases

DESCRIPTION OF METHODS USED TO COLLECT/SELECT THE EVIDENCE

Note from the National Guideline Clearinghouse (NGC): The National
Institute for Health and Clinical Excellence (NICE) commissioned an independent
academic centre to perform a systematic literature review on the technology
considered in this appraisal and prepare an assessment report. The assessment
report for this technology appraisal was prepared by the Peninsula Technology
Assessment Group (PenTAG), Peninsula Medical School and Wessex Institute for

2 of 16



Health Research and Development, University of Southampton (see the
"Availability of Companion Documents” field.)

Clinical Effectiveness
Inclusion and Exclusion Criteria
Inclusion

Carmustine-impregnated Wafers (BCNU-W)

Intervention:

BCNU-W as an adjunct to surgery with subsequent radiation therapy with or
without standard systemic chemotherapy.

Comparators:

e Placebo wafer inserted at the time of surgery with or without radiotherapy
(RT).

e Surgery with or without RT and systemic chemotherapy with standard
antineoplastic agents (excluding those listed in the intervention).

Temozolomide (TMZ)

Intervention:

Surgery followed by RT with concomitant TMZ followed by an adjuvant course of
temozolomide.

Comparators:

Surgery followed by RT with or without systemic chemotherapy with standard
antineoplastic agents (excluding those listed in the intervention).

Inclusion Criteria Common to Both Interventions

Population:
Children and adults with newly diagnosed Grade III or IV primary gliomas.
Study design:

e Systematic reviews

e Randomised controlled trials (RCTs)

¢ Non randomised evidence was also considered where it gave the best
estimates of a required parameter (for example adverse effects or patient
preferences) or where RCT data was scanty or uninformative.

Exclusion
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BCNU-W

Studies of BCNU-W in which treatment with carmustine other than as wafers at
the time of surgery and radiation therapy took place but was not reported
separately.

™MZ

Studies in which the use of TMZ other than as an adjunct to surgery and radiation
therapy took place but was not reported separately.

Exclusion Criteria Common to Both Interventions

Population:

e Not primary diagnosis of high-grade glioma (low-grade gliomas, other types
of brain tumor)
e Not newly diagnosed glioma (recurrent or advanced cases)

Study design:

Narrative or non-systematic reviews
Preclinical or biological studies, animal models
Case studies

Abstract only

Not available in English

Search Strategy

Electronic databases were searched for published systematic reviews, RCTs,
observational studies, economic evaluations and ongoing research in March 2005
and updated in August 2005. Appendix 4 of the Assessment Report (see the
"Availability of Companion Documents" field) shows the databases searched and
the strategy in full. Bibliographies of articles were also searched for further
relevant studies, and the U.S. Food and Drug Administration (FDA) website was
searched for relevant material.

Observational studies were considered for inclusion to broaden the evidence-base
under review, as it was suspected that there would be few relevant RCTs.
Moreover, it was judged that the more inclusive eligibility criteria frequently found
in observational case series might result in evidence with a greater degree of
generalizability than the RCTs. Additionally, the Assessment Group speculated
that such studies might provide longer follow-up data and more detailed
description of treatment-related adverse effects.

Identification of Studies

Identification of relevant studies was made in two stages. Abstracts returned by
the search strategy were examined independently by two researchers and
screened for inclusion or exclusion. Disagreements were resolved by discussion.
Full texts of the identified studies were obtained. Two researchers examined these
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independently for inclusion or exclusion and disagreements were resolved by
discussion.

The process is shown in Appendix 5 of the Assessment Report (see the
"Availability of Companion Documents" field).

Cost-Effectiveness
Search Strategy and Critical Appraisal Methods

Electronic databases were searched using the strategy shown in Appendix 4 of the
Assessment Report (see the "Availability of Companion Documents" field).

Inclusion and Exclusion Criteria
Studies were included if they were complete economic evaluations:

Of TMZ as adjuvant and concomitant chemotherapy to surgery and RT
Of BCNU-W as adjuvant chemotherapy to surgery and RT

In newly diagnosed high grade gliomas

Cost-utility studies

Relevant to the United Kingdom setting

NUMBER OF SOURCE DOCUMENTS
Clinical Effectiveness

The Assessment Group identified two randomised controlled trials (RCTs) that
compared the effectiveness of carmustine implants plus radiotherapy with that of
placebo plus radiotherapy, and two RCTs of temozolomide plus radiotherapy
compared with radiotherapy alone. No studies comparing carmustine implants
with temozolomide, or comparing carmustine implants or temozolomide with other
antineoplastic agents (for example, the PCT chemotherapy regimen [procarbazine,
lomustine, and vincristine], were identified.

Cost-Effectiveness

There are as yet no published economic evaluations of treatment comparisons
involving BCNU-W.

Two published analyses assess the resource consumption related to treating high
grade glioma in the UK National health service (NHS) context.

Two economic analyses were submitted to National Institute for Health and
Clinical Excellence (NICE) by the industry sponsors of Gliadel® (BCNU-W) and
Temodal® (TMZ):

e A report of a modelling-based cost-utility analysis of debulking surgery with
BCNU-W versus debulking surgery with placebo wafers.
e A report of a trial-based cost-effectiveness analysis of RT with concomitant
and adjuvant TMZ versus RT only
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METHODS USED TO ASSESS THE QUALITY AND STRENGTH OF THE
EVIDENCE

Expert Consensus

RATING SCHEME FOR THE STRENGTH OF THE EVIDENCE
Not applicable

METHODS USED TO ANALYZE THE EVIDENCE

Meta-Analysis
Review of Published Meta-Analyses
Systematic Review with Evidence Tables

DESCRIPTION OF THE METHODS USED TO ANALYZE THE EVIDENCE

Note from the National Guideline Clearinghouse (NGC): The National
Institute for Health and Clinical Excellence (NICE) commissioned an independent
academic centre to perform a systematic literature review on the technology
considered in this appraisal and prepare an assessment report. The assessment
report for this technology appraisal was prepared by the Peninsula Technology
Assessment Group (PenTAG) Peninsula Medical School and Wessex Institute for
Health Research and Development, University of Southampton (see the
"Availability of Companion Documents" field.)

Data Extraction Strategy

Data were extracted by one researcher and checked by another. Actual numbers
were extracted where possible. Data extraction forms for each included study are
reproduced in Appendix 7 of the Assessment Report (see the "Availability of
Companion Documents" field).

Quality Assessment Strategy

Assessments of randomised controlled trial (RCT) quality were performed using
the indicators shown below. Results were tabulated and these aspects described.

Internal Validity

Sample Size

e Power calculation at design
Selection Bias

e Explicit eligibility criteria

e Proper randomisation and allocation concealment
e Similarity of groups at baseline
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Performance Bias

e Similarity of treatment other than the intervention across groups

Attrition bias and Intention to Treat Analysis

e Are all patients accounted for?
¢ Are withdrawals specified and described?
¢ Was analysis undertaken on an intention to treat (ITT) basis?

Detection Bias

e Blinding
e Objective outcome measures
e Appropriate data analysis

The Assessment Group also noted any potential conflicts of interest (for example,
financial support provided to studies and/or authors by manufacturers of the
interventions).

For observational studies, the Assessment Group addressed such of these criteria
as were applicable to study design, and also noted whether the study in question
was prospective and whether it explicitly enrolled consecutive patients.

Systematic reviews were assessed against Quality of Reporting of Meta-Analyses
(QUOROM) guidelines.

External Validity

External validity was judged according to the ability of a reader to consider the
applicability of findings to a patient group in practice. Study findings can only be
effectively generalisable if they (a) describe a cohort that is representative of the
affected population at large or (b) present sufficient detail in their outcome data
to allow the reader to extrapolate findings to a patient group with different
characteristics.

To assess the generalisability of included studies, the Assessment Group focused
on the baseline factors on which high-grade glioma outcomes are known to be
substantially dependent -- age, performance status and tumor histology. Studies
that were representative with regard to these factors were judged to have high
external validity. The age-range of each cohort, in particular, was seen as an
index of a study's applicability to the patient population in practice.

Methods of Analysis

Details of the methodology and results of included studies are tabulated and
described in the text (refer to the Assessment Report [see the "Availability of
Companion Documents" field]). The Assessment Group has presented results from
RCTs and case series in the same tables; where study design renders cells
inapplicable, they have been grayed out. Dashes in the tables indicate the
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information was not reported. X? statistics were derived using the CHIDIST
function of Microsoft Excel.

Where data were available the Assessment Group combined absolute survival at a
fixed time point (e.g., at 12 months). Meta-analysis was undertaken to estimate a
weighted treatment effect across trials. A random effects model was used to avoid
the assumption of a single underlying treatment effect. This is more conservative,
but incorporates an estimate of between-study heterogeneity. Without patient
level data, it was not possible to pool survival analyses.

Indirect comparison between the two interventions was considered if enough
similarities in study method and population were found.

METHODS USED TO FORMULATE THE RECOMMENDATIONS
Expert Consensus

DESCRIPTION OF METHODS USED TO FORMULATE THE
RECOMMENDATIONS

Considerations

Technology appraisal recommendations are based on a review of clinical and
economic evidence.

Technology Appraisal Process

The National Institute for Health and Clinical Excellence (NICE) invites 'consultee’
and 'commentator' organisations to take part in the appraisal process. Consultee
organisations include national groups representing patients and carers, the bodies
representing health professionals, and the manufacturers of the technology under
review. Consultees are invited to submit evidence during the appraisal and to
comment on the appraisal documents.

Commentator organisations include manufacturers of the products with which the
technology is being compared, the National Health Service (NHS) Quality
Improvement Scotland and research groups working in the area. They can
comment on the evidence and other documents but are not asked to submit
evidence themselves.

NICE then commissions an independent academic centre to review published
evidence on the technology and prepare an 'assessment report'. Consultees and
commentators are invited to comment on the report. The assessment report and
the comments on it are then drawn together in a document called the evaluation
report.

An independent Appraisal Committee then considers the evaluation report. It
holds a meeting where it hears direct, spoken evidence from nominated clinical
experts, patients and carers. The Committee uses all the evidence to make its
first recommendations, in a document called the 'appraisal consultation document'
(ACD). NICE sends all the consultees and commentators a copy of this document
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and posts it on the NICE website. Further comments are invited from everyone
taking part.

When the Committee meets again it considers any comments submitted on the
ACD; then it prepares its final recommendations in a document called the 'final
appraisal determination' (FAD). This is submitted to NICE for approval.

Consultees have a chance to appeal against the final recommendations in the
FAD. If there are no appeals, the final recommendations become the basis of the
guidance that NICE issues.

Who is on the Appraisal Committee?

NICE technology appraisal recommendations are prepared by an independent
committee. This includes health professionals working in the NHS and people who
are familiar with the issues affecting patients and carers. Although the Appraisal
Committee seeks the views of organisations representing health professionals,
patients, carers, manufacturers and government, its advice is independent of any
vested interests.

RATING SCHEME FOR THE STRENGTH OF THE RECOMMENDATIONS
Not applicable
COST ANALYSIS

The manufacturer of carmustine implants submitted an economic model that
estimated the cost per quality-adjusted life year (QALY) of carmustine implants
plus radiotherapy, compared with placebo plus radiotherapy. The manufacturer of
temozolomide submitted a within-trial economic analysis of radiotherapy plus
temozolomide compared with radiotherapy alone. The Assessment Group
reviewed both manufacturers' analyses. The Assessment Group also constructed
their own economic model, which was designed to estimate the cost effectiveness
of carmustine implants and the cost effectiveness of temozolomide.

See section 4.2 in the original guideline document for a detailed discussion of cost
effectiveness models from the manufacturers and the Assessment Group.

METHOD OF GUIDELINE VALIDATION
External Peer Review

DESCRIPTION OF METHOD OF GUIDELINE VALIDATION
Consultee organizations from the following groups were invited to comment on
the draft scope, Assessment Report and the Appraisal Consultation Document

(ACD) and were provided with the opportunity to appeal against the Final
Appraisal Determination.

e Manufacturer/sponsors
e Professional/specialist and patient/carer groups
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¢ Commentator organisations (without the right of appeal)

In addition, individuals selected from clinical expert and patient advocate
nominations from the professional/specialist and patient/carer groups were also
invited to comment on the ACD.

RECOMMENDATIONS

MAJOR RECOMMENDATIONS

Temozolomide and carmustine implants have been appraised separately for the
treatment of newly diagnosed high-grade glioma. On the basis of the evidence
presented to the Committee, no recommendation can be made regarding the
sequential use of these treatments for newly diagnosed high-grade glioma.

¢ Temozolomide, within its licensed indications, is recommended as an option
for the treatment of newly diagnosed glioblastoma multiforme (GBM) in
patients with a World Health Organization (WHO) performance status of 0 or
1 (see Appendix C of the original guideline document for WHO performance
status classification).

e Carmustine implants, within their licensed indications, are recommended as
an option for the treatment of newly diagnosed high-grade glioma only for
patients in whom 90% or more of the tumour has been resected.

e Treatment with carmustine implants should be provided only within specialist
centres that in general conform to guidance in 'Improving outcomes for
people with brain and other central nervous system tumours' (National
Institute for Health and Clinical Excellence [NICE] cancer service guidance
2006; www.nice.org.uk/csgbraincns), and should be supervised by specialist
neurosurgeons who spend at least 50% of their clinical programmed activities
in neuro-oncological surgery. The specialists should also have access to:

e Multidisciplinary teams to enable preoperative identification of patients
in whom maximal resection is likely to be achievable

e Magnetic resonance imaging (MRI) to enable preoperative
identification of patients in whom maximal resection is likely to be
possible, and

¢ Image-directed technology, such as neuronavigation, for use
intraoperatively to assist the achievement of maximal resection

e Carmustine implants are not recommended for the treatment of newly
diagnosed high-grade glioma for patients in whom less than 90% of the
tumour has been resected.

CLINICAL ALGORITHM(S)

None provided

EVIDENCE SUPPORTING THE RECOMMENDATIONS

TYPE OF EVIDENCE SUPPORTING THE RECOMMENDATIONS

The type of evidence supporting the recommendations is not specifically stated.
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BENEFITS/HARMS OF IMPLEMENTING THE GUIDELINE RECOMMENDATIONS

POTENTIAL BENEFITS

Appropriate use of carmustine implants and temozolomide in patients with newly
diagnosed high-grade glioma

POTENTIAL HARMS
Carmustine

Adverse effects include brain edema, convulsions, healing abnormalities, and
intracranial infections.

Temozolomide

Adverse effects include anorexia, constipation, fatigue, headache, lymphopenia,
nausea, neutropenia, thrombocytopenia, and vomiting.

For full details of side effects and contraindications, see the summary of product
characteristics (SPC) available at http://emc.medicines.org.uk/.

QUALIFYING STATEMENTS

QUALIFYING STATEMENTS

This guidance represents the view of the Institute, which was arrived at after
careful consideration of the available evidence. Healthcare professionals are
expected to take it fully into account when exercising their clinical judgement. The
guidance does not, however, override the individual responsibility of healthcare
professionals to make appropriate decisions in the circumstances of the individual
patient, in consultation with the patient and/or guardian or carer.

IMPLEMENTATION OF THE GUIDELINE

DESCRIPTION OF IMPLEMENTATION STRATEGY

e The Healthcare Commission assesses the performance of National Health
Service (NHS) organisations in meeting core and developmental standards set
by the Department of Health in "Standards for better health" issued in July
2004. The Secretary of State has directed that the NHS provides funding and
resources for medicines and treatments that have been recommended by
National Institute for Health and Clinical Excellence (NICE) technology
appraisals normally within 3 months from the date that NICE publishes the
guidance. Core standard C5 states that healthcare organisations should
ensure they conform to NICE technology appraisals.

e "'Healthcare standards for Wales" was issued by the Welsh Assembly
Government in May 2005 and provides a framework both for self-assessment
by healthcare organisations and for external review and investigation by
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Healthcare Inspectorate Wales. Standard 12a requires healthcare
organisations to ensure that patients and service users are provided with
effective treatment and care that conforms to NICE technology appraisal
guidance. The Assembly Minister for Health and Social Services issued a
Direction in October 2003 which requires Local Health Boards and NHS Trusts
to make funding available to enable the implementation of NICE technology
appraisal guidance, normally within 3 months.

e NICE has developed tools to help organisations implement this guidance
(listed below). These are available on NICE website (www.nice.org.uk/TA121)
(see also "Availability of Companion Documents" field).

e Local costing template incorporating a costing report to estimate the
savings and costs associated with implementation
e Audit criteria to monitor local practice

IMPLEMENTATION TOOLS

Audit Criteria/Indicators

Patient Resources

Quick Reference Guides/Physician Guides
Resources

For information about availability, see the "Availability of Companion Documents" and "Patient
Resources" fields below.

INSTITUTE OF MEDICINE (IOM) NATIONAL HEALTHCARE QUALITY REPORT
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